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Chapter 1
Project Introduction
As a third year, fifth grade teacher, my experience has been anything but normal. There
has not been a year that I have taught that has not been affected by our current global pandemic,
COVID-19. Each year has brought new and different challenges. Yet one thing is clear: these
challenges will not cease anytime soon. One main challenge that I have been dealing with is the
effect that COVID-19 has had on my students. Essentially, there are large gaps in their
knowledge of both content and social behavior due to the virtual schooling that their entire fourth
grade year consisted of. In addition, each student has experienced some level of trauma, either
because of the period of social isolation during COVID-19 or because of additional home
situations, such as poverty, incarcerated parents, or unstable families. I teach at Central
Elementary in downtown Albany, Oregon where the majority of the students who attend are
economically disadvantaged students and thus our school has just recently become a Title 1
school.
Unfortunately, our students are not the only ones who have experienced a level of trauma.
Teachers have also experienced and continue to experience frustrations and devastations inside
and out of school. Many teachers have dealt with their own COVID-19-related trauma such as
the loss of a family member or heightened concerns over their family’s health. With continued
and even increased performance expectations, it is more important than ever to ensure that the
curriculum we are teaching empowers us to know that what we are teaching is effective and
enjoyable for both students and teachers.
Therefore, my goal was to revise a mathematics curriculum unit that’s effects are
two-fold: engage students in rigorous yet engaging math instruction while also providing an
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effective curriculum for teachers to use. Unfortunately, the current math curriculum used in my
district does not benefit students in the most effective way possible, nor does it address the gaps
in knowledge that we will continue to see for many years. I have been finding myself each year
that I teach stepping out of the district’s curriculum to review the prior grade’s standards that my
students need in order to move forward yet are clearly lacking. While it may be an effective
curriculum for a different population of students, it does not meet my students’ needs. This is
because it is a high inquiry curriculum that requires strong understanding of previous grades’
math concepts. While inquiry is extremely beneficial in learning a new subject, explicit
instruction is also extremely important for my students and that is what our current curriculum is
lacking. My math curriculum would be one way to begin empowering teachers and students as
we adapt to the current needs of our student population.
The math unit that I plan on creating will include, at its center, an interactive notebook.
An interactive notebook is generally a spiral notebook designed to hold teacher-led instruction on
one side, and student-led interaction with the newly learned material on the other side.
Interactive notebooks have a plethora of benefits, including organizational skills, note-taking
strategies, multiple intelligences, and ownership of learning, all allowing for high engagement
and retention of knowledge (Wist, 2006). In addition to the interactive notebook, my math unit
will include many opportunities for students to collaborate through group and partner activities.
Again, there are many important skills to be learned through collaboration with peers such as real
world skills that will benefit students in other aspects of their schooling (such as recess) and as
they enter the workforce.
Being a fifth grade teacher, one of my main goals each year is to prepare students for the
much less structured middle school that they will soon transition into. One way that students can
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be successful in middle school and beyond is through being organized. This includes the
organization of their belongings and the organization of their learning during class. Interactive
notebooks are set up with a left and a right side. The right side of the notebook is where students
will write down information given by the teacher while the left side is used for the student
processing of information from the right side. Because the left side of the notebook allows for
students to process the learned information, self-reflection is encouraged, exhibiting each
students’ personal learning that is taking place.
Figure 1
Example of interactive notebook with left and right sides.

Not only does the act of using the left and right side of a notebook help students organize
information, but it also engages both the left and right hemispheres of the brain “to help sort,
categorize and implement the new knowledge creatively” (Young, 2003, p. 44). This is important
because it allows students to make personal connections to their learning and remember new
material in ways that make the most sense to them. In addition, we rarely come across problems
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in our daily lives that require information from only one side of our brains. Interactive notebooks
also engage multiple parts of the brain through the interactive manner of the lesson. In order to
make the notebooks interactive, much of the information on the left and right side of the
notebooks are cut and glued in or colored. While the information given and written down is the
same, students have the freedom to design their learning in a way that makes the most sense to
them. Not only does this act engage multiple parts of the brain, it also engages multiple
intelligences (Wist, 2006). While there is not only one learning style that works for each student,
it is important to vary the way that information is being given to students. It may not be that
students learn from one type of learning style, but according to research by Gardner (2006), there
are eight different intelligences, and he believes that students learn better through some of the
intelligences than others (Marenus, 2020). My math curriculum unit will use
logical/mathematical, bodily-kinesthetic, intrapersonal and spatial intelligences.
Next, interactive notebooks empower students to take ownership of their learning through
the personalization of the notebooks and the self-reflection the interactive notebook entails. This
is because “each student’s notebook becomes a unique expression of their effort and creativity, as
well as a demonstration of their pride in and ownership of their work” (Waldman and Crippen,
2009, p. 53). The finished product at the end of the year or unit is a clear, physical indication of
the learning that has taken place. Students can look back at their hard work and show their
parents their accomplishment, in turn giving them pride and ownership of their work.
Additionally, because we want students to take ownership, the covers of each notebook are
personalized to what each student wants to decorate the front of their notebook with. Some of my
students this year have drawn math symbols on theirs while others have drawn their favorite TV
show or video game characters or have just colored their notebooks however looks best to them.
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While I believe that interactive notebooks are extremely beneficial for students, I also
believe that a math curriculum cannot only consist of one form of instruction. The presentation
of information to students cannot only come from the teacher telling students what to write in
their notebooks, who will then process this information on their own. Lessons need to also
include the use of student interaction, especially during a time when students were pulled away
from their peers for over a year of schooling. QTEL (quality teaching for English learners) is a
model initially designed for English language learners but adopted by my district to use for
implementing effective teaching strategies for all learners. QTEL uses sociocultural theory as the
basis for their research and so their methods are solely based around the importance of student
interaction in learning. The goal is to provide students with rigorous tasks in addition to high
support in order to provide students with the tools to be most successful. This means that while
students are working through complex activities, students are working together, using scaffolding
such as graphic organizers or sentence starters to complete the task. Some examples of QTEL
tasks included in my curriculum are: think-pair-share, collaborative posters and jigsaw activities.
My professional project aligns with the learning outcomes of the M.S. Ed. program listed
below:
1. Effectively use advanced content knowledge and educational technologies.
2. Analyze data and evidence to support learning and engage in change.
3. Apply learning theories and research in education in a variety of contexts.
4. Demonstrate professional growth, dispositions and leadership appropriate to their field in
education. (Western Oregon University, 2021).
To demonstrate my ability to meet Learning Objective 1, the revised math curriculum unit
using an interactive notebook and collaboration strategies shows my ability to use advanced
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content knowledge of evidence-based practices that are aligned to common core math standards.
According to the Common Core State Standards (2022),
“In Grade 5, instructional time should focus on three critical areas: (1) developing
fluency with addition and subtraction of fractions…; (2) extending division to 2-digit
divisors, integrating decimal fractions into the place value system and developing
understanding of operations with decimals to hundredths, and developing fluency with
whole number and decimal operations; and (3) developing understanding of volume.”
One extremely important word here is the term, ‘fluency.’ In order for students to become fluent,
they must first be able to build upon their prior knowledge of previous grade’s standards. This is
why I have put importance on making sure that my students have a solid foundation in order to
be successful. There are five domains in the Common Core State Standards, all of which will be
addressed thoroughly in my curriculum. The domains are:
● Operations and Algebraic Thinking: Write and interpret numerical expressions and
analyze patterns/relationships
● Numbers and Operations in Base Ten: Understand the place value system to perform
operations with multi-digit whole numbers and decimals
● Numbers and Operations- Fractions: Use equivalent fractions to add and subtract
fractions; multiply and divide fractions
● Measurement and Data: Convert measurement units; represent and interpret data;
understand volume concepts
● Geometry: Graph points on the coordinate plane to solve real-world problems; classify
two-dimensional figures (CCSS, 2022)

8

To demonstrate my ability to meet LO 2, I have analyzed much data and evidence to suggest
a need for this updated curriculum. When I was using my old math curriculum, both formative
and summative assessments given to students showed a need for extra support in understanding
many 5th grade common core state standards. For example, our beginning of the year assessment
indicated a lack of knowledge in many third and fourth grade standards that are necessary to
know and build upon to be able to meet fifth grade standards. The beginning of the year iReady
assessment indicated that 24% were at or above grade level while 64% of the class was one or
more grade levels below grade level. In addition, I have dealt with high behavior (blurt outs,
work avoidance/refusal, side conversations) during math lessons, both from a lack of
understanding and disengagement, indicating a need for a more engaging way to teach students
the knowledge and skills needed to demonstrate understanding of the math standards.
To demonstrate my ability to meet LO3, I have read a large amount of research to suggest the
effectiveness of interactive notebooks and collaboration strategies in K-12 education. Interactive
notebooks, while being used in a math setting for the purposes of this professional project, have
also been used successfully for science and language arts. For example, “by using [science]
notebooks, students model one of the most vital and enduring functions of scientists in all
disciplines—recording information, figures, and data” (Young, 2003, p. ). As a continuation of
my professional growth, I do plan to look into using interactive notebooks in other areas of my
teaching as well, once I have implemented this math curriculum successfully.
Next, there is much research to suggest the importance of student interaction in developing
knowledge. This research is based around Vygotsky’s Sociocultural Theory, which suggests that
learning is largely a social process. This theory includes mention of the zone of proximal
development (ZPD), which "is the distance between the actual development level as determined
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by independent problem solving and the level of potential development as determined through
problem-solving under adult guidance or in collaboration with more capable peers." (Cherry,
2019). Essentially, students have a largely increased capability of learning and growing through
the use of support and collaboration with peers. This is extremely important after the 2020-21
school year that students spent online, as they were forced to learn remotely. An interactive
notebook with collaboration strategies will now be able to bring students back together to learn
collaboratively again.
Fourth, as I have applied my knowledge of interactive notebooks into my classroom, I have
included my teaching partner in the implementation of interactive notebooks in our math
curriculum. We plan almost all of our lessons together, so when I brought this idea to a planning
session, we decided we would work together to create some of the math lessons together. My
teaching partner is a seasoned teacher with knowledge and experience that help me to grow as a
teacher. In addition, in December 2021, I submitted a proposal at a state level conference to
discuss the benefits of interactive notebooks after the virtual learning year. I was accepted into
the conference with my proposal. This both demonstrates professional growth and leadership,
which allows me to meet learning outcome #4. Additionally, as mentioned above when
discussing learning objective #3, I indicated a desire to continue implementing interactive
notebooks and student interaction into other areas of my teaching. While this project exhibits my
professional growth, it also shows that the growth does not stop here, but will continue even after
this professional project is finished.
After taking Effective Instructional Practices (ED 677) in the Fall of 2021, I began revising
my current math curriculum to include an interactive notebook. So far, I have partially adapted
unit 3 and unit 4 of the curriculum, adding and subtracting fractions and multiplying and dividing
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whole numbers. As I finish up the 2021-22 school year, I will focus on revising unit 8, properties
of polygons, in my current curriculum through developing interactive notebook lessons and
incorporating collaboration activities. My goal is to officially use this unit during May of 2022.
One measure of success will be the amount of students who exhibit growth throughout the
math unit. This will be measured through the use of pre-tests and end-of-unit assessments. Each
student should be able to increase their scores from the beginning to the end of a unit. In
addition, the notebooks themselves will be an indication of success. Final interactive notebooks
should be correctly used, with teacher input and information written on the right side of the
notebook pages and students output and reflection written on the left side of the notebooks pages.
Notebooks can be checked daily both by teacher observation and formative assessments. For
example, exit tickets can be placed on the left side of a student’s notebook for me to check.
Lastly, students should have gained tools in order to be able to work with others in a group, such
as the ability to listen to others, compromise, and encourage others to share their thinking.
Through observations, I will be able to determine whether students are successful in student
collaboration and whether these skills are able to transfer over to other school activities such as
during small groups, reading activities, recess, or other aspects of school.
In the following chapters, I will:
● Conduct a literature review of the current research behind interactive notebooks and
student collaboration in K-12 settings
● Detail the work done to complete the professional project in an extensive overview
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Chapter 2: Literature Review
“Young children are naturally curious and passionate about learning” (Jaladanki &
Bhattacharya, 2014, p. 3). Therefore, the instruction they are provided around content areas
should reflect a curiosity and passion for learning. However, we know that this is not always the
case. Much instruction is traditionally provided in the form of lectures (teacher-led instruction).
Students retain knowledge much more readily when they are able to make personal connections
to the material that they are learning. Last year, the instruction that my students received was in
the form of virtual instruction. My students still recall the days where they sat with their pets
during a school day instead of focusing on their school work. This led to a reduction in the
amount of information retained. “Under the COVID Slide projections, students were projected to
end the abbreviated 2019–2020 school year with roughly 63% to 68% of the learning gains in
reading but only 37% to 50% of the average gains in mathematics compared with those of a
normal school year” (Kuhfeld et. al., 2020, p. 556). This data, which shows an extremely low
percentage in mathematics gains, indicates a high need for an engaging mathematics instruction
and for review of the previous grades’ standards. There has been much research done about what
aspects of a mathematics curriculum are best for student learning, specifically what may be best
for students with mathematics difficulties (Doabler et. al & Ing et. al). From my experience, it
has been very difficult to find a math curriculum that reflects the research-based best practices
that I have learned in my professional development and education. An interactive notebook is
one tool that would be beneficial for students to help increase their learning and scores in
mathematics. (Stoken, 2021, p. 31).
Methodology
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When conducting the literature review, I input multiple terms in order to locate all of the
information that would encompass a 5th grade math curriculum containing an interactive
notebook and collaboration opportunities. I searched for articles to discuss best practices for
teaching math to elementary students, the impact of interactive notebooks on student learning,
and the impact of peer collaboration on student learning. I also looked for studies conducted
within the U.S. but did not rule out other countries. The first term that I researched was
‘interactive notebooks.’ This search term was extremely broad but allowed me to find articles
that fit for my purpose. The majority of the articles that I found about interactive notebooks in a
school setting were tailored toward a certain population: middle school science. While these
articles were not exactly related to a mathematics-focused notebook, the middle school age is
close enough to 5th grade that there could be many similarities in the instructional and assessment
practices and production of an interactive notebook. Interactive notebooks can be very beneficial
for science because, just as scientists record information, figures and data, students using
interactive notebooks are doing the same thing (Young, 2006). I could argue that these actions
are just as important for mathematicians and so having an interactive notebook for math allows
for the same benefits as science. Think as a mathematician… record as a mathematician… and
reflect as a mathematician. Even interactive notebook articles from high school settings could
produce some important information for generalizing the benefits of interactive notebooks. For
example, Jaladanki & Bhattacharya (2014) found that the “notebooks not only helped improve
students’ performance, but offered … a teacher, a chance to stop and reflect on her teaching
practices (p. 2). No matter the age that a teacher is instructing, the professional benefits to
interactive notebooks will remain the same because, regardless of the student age, teachers
should always reflect on and evaluate their instructional practices.
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Next, I searched the term, ‘elementary mathematics effective instructional strategies’ as
well as simply, ‘elementary mathematics.’ I wanted to make sure that an interactive notebook
would align with research-based strategies that have been found to be most effective in an
elementary mathematics classroom. I discovered many very similar principles deemed as being
beneficial in elementary mathematics instruction, such as the importance of direct-instruction
and student participation. Lastly, I researched collaborative learning to look for ways in which
collaborative learning can be effective in elementary school and in mathematics. A more specific
search of “collaborative learning elementary mathematics” allowed me to find multiple articles
to suggest the benefits of discourse in elementary mathematics classrooms.
Research indicates that interactive notebooks allow for student-directed, active
differentiated instruction. This is important because “students come into a learning environment
with varying experiences and abilities and therefore construct different meanings of the
information delivered by the teacher in the classroom.” (Jaladanki & Bhattacharya, 2014, p. 3).
Interactive notebooks allow students to build bridges between old and new ideas and prior
learning and new insights (Rheingold, LeClair & Seaman, 2013). Because the left side of an
interactive notebook is meant for student output, such as reflection and the application of
knowledge from the right side of the notebook, interactive notebooks allow students to construct
meaning from newly learned concepts. The use of the left and right sides of the notebooks “use
both the right- and left-brain hemispheres to help sort, categorize, and implement the new
knowledge creatively” (Young, 2003, p.44). Explicit instruction is important in teaching a new
topic to students but a teacher’s role should not be to only provide explicit instruction. A teacher
should also be a facilitator of a student-directed search for understanding (Jaladanki &
Bhattacharya, 2014, p. 22). Interactive notebooks fulfill the criteria for Universal Design for
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Learning (UDL) and are therefore beneficial for allowing students to express their understanding
in various ways. “UDL allows teachers a multidimensional view of their students as learners thus
providing them with unique insights into assessing their knowledge, interest and understanding”
(Jaladanki & Bhattacharya, 2014, p. 3). It is important for teachers to provide multiple pathways
of learning and a variety of ways for students to exhibit their learning in order to best fit the
needs of individual students. Rheingold, LeClair & Seaman (2013) found that their notebooks
“were an integral part of the academic and social environment in the classroom, as they
supported all students in learning and having access to the essential knowledge. They, therefore,
represented one of the main strategies for differentiation…” (p. 30). Similarly, interactive
notebooks in my classroom will support student learning and aid in differentiation for students.
It is widely known that all students come to school with a different amount of
background knowledge because of individual experiences. This, in turn, causes students to learn
differently from one another. “With a common goal of improving students’ learning, the
education world has seen several ideas on ways to individualize and enhance instruction for all
students. Learning styles, alternative and authentic assessments, multiple intelligence theory, and
differentiated instruction are some of them” (Jaladanki & Bhattacharya, 2014, p. 5). Interactive
notebooks allow for teacher instruction to teach to multiple intelligences and a variety of learning
styles. Howard Gardner is a leading researcher in the area of multiple intelligences. Intelligences
are “a set of abilities, talents or mental skills, which all individuals possess to some extent, but
differ in the degree of skill and in nature of their combination” (Jaladanki & Bhattacharya, 2014,
p. 3). “Gardner believes that students learn better through some of the intelligences than others.
His eight intelligences include verbal/linguistic, logical/mathematical, visual/spatial,
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musical/rhythmic, bodily/kinesthetic, interpersonal, intrapersonal and most recently naturalist”
(Wist, 2006, p. 24). Jaladanki & Bhattacharya (2014) suggest that
“interactive notebooks are a good way to incorporate visual intelligence by including
visual elements such as concept maps, illustrations, pictowords, and visual metaphors.
Musical intelligence by incorporated into the notebooks by asking students to compose a
song or a music piece in writing. Students can use intrapersonal intelligence when
reflecting on how the concept taught in the class would relate to the past experiences or
how it would make a difference in their lives. Recording group discussions and reflecting
on each other’s opinions enhances the use of interpersonal strengths.
Logical-mathematical intelligence can be integrated into the notebooks through problem
solving and the use of charts, and graphs.” (p. 5)
However, “while interactive notebooks can be used to demonstrate the multiple intelligences,
some intelligences do not fit into the set up of an interactive notebook” (Wist, 2006, p. 42). For
example, the naturalistic intelligence would be difficult to demonstrate in a math curriculum.
Wist (2006) suggests for teachers to not take the time to try to incorporate all of the intelligences,
as it would be a waste of their time to do so.
My research indicated that interactive notebooks allow for large amounts of formative
assessment to allow teachers to continually track student progress or gaps in knowledge as well
as reflect on their own teaching to update as necessary. Interactive notebooks can help “identify
areas of needed improvement, areas of proficiency, and opportunities for additional challenge”
(Rheingold, LeClair, & Seaman, 2013, p. 29). Young (2003) suggests the use of a rubric to allow
students to understand how they can improve. One idea for teachers is to have students glue this
rubric into their notebooks at the beginning of a unit so that they are aware of how their
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notebooks will be graded. The feedback given by a teacher should be both positive and
constructive. Young (2003) deems the interactive notebook a “unique means of assessing student
progress in the classroom. The notebook…can be used to assess the growth in students’
understanding as well as their ability to summarize and express their thoughts and feelings.”
(p.44). In addition, Young recommends having parents/guardians sign the notebook at the end of
each unit because it will allow critical communication to occur. Interactive notebooks can also
benefit students during assessment, as many articles suggest allowing students to use their
interactive notebooks for open-note tests. “This will teach students to take better notes, become
more resourceful with their references, and build their confidence as they take control of their
own learning” (Robinson, 2018, p.22). Starting the process of taking notes in elementary school
will help students become more comfortable with and successful at taking notes in later years
such as high school and college.
Interactive notebooks produce pride and ownership of student learning, in turn giving
students confidence and empowerment. Waldman and Crippen (2009) assert that interactive
notebooks empower student learning because they 1) require active engagement, 2) incorporate
self-reflection, 3) allow students to express their personal values, experiences and feelings, 4)
teach organizational skills, 5) create pride in and ownership of class work, and 6) help students
visualize and demonstrate understanding as evidence of self-regulation (p. 53). In addition,
“students become aware of the knowledge and skills required to control their learning. This in
turn empowers students to become confident and focused, thereby improving their achievement”
(Waldman & Crippen, 2009, p.55). Interactive notebooks provide a record of student learning
and allow students to understand the relationship between their academic goals and actions
(Rheingold, LeClair & Seaman, 2013). “As a result, students [are] more likely to see their work
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as purposeful – a key dimension of motivated learning” (p.29). Next, interactive notebooks can
enable students to “feel secure enough to share and, in turn, gain confidence when their
contributions [are] noticed by their peers” (Rheingold, LeClair & Seaman, 2013, p.32). Just as
students can personalize their learning, teachers can personalize the interactive notebook to fit
the needs of their classroom, allowing teachers to be empowered as well. “True to the nature of
the ISN (Interactive Science Notebook), teachers should practice what they preach and
personalize ways in which they implement the ISN as a learning tool in their classrooms”
(Chesbro, 2006, p.34). “By adjusting practice to meet one’s own teaching needs and style and by
making a concerted effort to meet the needs of individual students, academic notebooks can be a
flexible tool that supports many aspects of instruction” (Rheingold, LeClair & Seaman, 2013,
p.33).
Lastly, my research supported the benefits of discourse and collaborative learning in
learning mathematics. Through the use of interactive notebooks, Westfall (2018) taught his
students how to actively listen to their peers and present their ideas orally. He used cooperative
learning strategies such as jigsaw activities and versions of think-pair-share so that students
could actively share their understandings and learn from their peers. The discourse allowed
students to own their learning and use their notebooks to support their growth in learning the
content along with ELA skills (Westfall, 2018). Rheingold, LeClair & Seaman (2013) used their
notebooks as a way to allow students to socially construct knowledge by talking about what they
had in their notebooks and building on each other’s ideas. They found that the notebooks
“provided a way for students to be contributing members of the classroom, helping each to have
a voice and be seen by their peers as a valuable participant” (p. 31). Additionally, cooperative
learning allows students to understand their differences and learn how to resolve social problems
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which may arise to create a stronger support system (Laal & Ghodsi, 2012, p. 488). Ing, et. al
(2015) found that “student participation positively predicted student achievement. The more
actively students participated, by explaining their own thinking and engaging with the ideas of
other students, the higher their achievement scores were” (p. 353). This finding exhibits the
reason why collaborative strategies such as think-pair-share are so important for student learning,
since the more that students talk with each other, the higher their achievement will be.
Due to the lack of articles discussing interactive notebooks being used in mathematics,
and an overpowering number of articles discussing the use of interactive notebooks in science, I
see a need for more research in 1) the use of interactive notebooks in an elementary classroom
and 2) the use of interactive notebooks in mathematics. However, according to Chesbro (2006),
“regardless of the form it takes in the classroom, the ISN is an extremely constructivist
innovation in enhancing general learning through the encouragement of writing across
the curriculum, personalization, and metacognition strategies… by which students focus,
experiment, reflect and apply based on their personal connections to learning” (34).
In other words, an interactive notebook can be used to fit the needs of individual teachers and
classes not only in a science curriculum but in other content areas as well. One common concern
amongst interactive notebooks was the amount of time it will take teachers to initially set the
notebook up, develop a rubric, and teach students the organizational skills they need in order to
have a successful notebook. According to Wist (2003), “the teacher will have to put a significant
amount of time into the lessons to make sure that the content is demonstrated on the right side of
the notebook and that students have the opportunity to work with the information on the left
side” (p. 42). Reingold, LeClair and Seaman (2013) warn teachers to “be prepared to go through
multiple iterations of the notebooks, adjusting as you go” (p. 31). I would say that this is true any
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year that you teach, since you should always adjust to the needs of your students, which will vary
each year.
Chapter 3: Methods and Project Design
I work in the Greater Albany Public School District (GAPS) in Albany, Oregon. This
district serves 8,943 students and 114 of those students attend Central Elementary School, where
I am one of two fifth grade teachers. Overall, 45% of the students in the GAPS District qualify
for free or reduced lunch. However, 95% of the students who go to Central Elementary qualify
for free or reduced lunch, over double the district’s percentage, indicating an extremely high
percentage of economically disadvantaged students. On a normal school day, I have about 20 of
my 25 students accept both a free breakfast and free lunch from the school, both of which are
free to all students because we are a Title 1 School. In addition to the free meals, about a quarter
of my students also receive snack packs on Fridays which contain foods such as ramen, granola
bars, crackers, and more to have over the weekend. One great part about collaborative activities
is that it creates a strong community and “stronger support system” among the students in the
classroom (Laal & Ghodsi, 2011, p. 488). Being from economically disadvantaged backgrounds,
I think it is more important than ever that these students feel a part of a safe and positive
community.
According to the Oregon Department of Education, 17% of students at Central are
students with disabilities. I have three students with IEPs in my classroom: two with speech IEPs
and one with an IEP classified as a communication disorder. There are also three students that
have been tested as TAG (Talented and Gifted) students. The wide range of ability levels among
my class shows the need for differentiation during my lessons. With an interactive notebook
being a great tool for differentiation, the revised curriculum to include an interactive notebook
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will greatly benefit all of my students, from the students with IEPs to the TAG students.
Additionally, collaborative activities during math lessons will provide ample time for the
students with speech IEPs to practice discussing math vocabulary and strategies for
communicating with others. Collaborative activities also “build diversity understanding among
students” (Laal & Ghodsi, 2011, p. 487). Because of the wide range of learners in the classroom,
the collaborative activities in math not only build a strong support system, but allow students
with diverse thinking to connect their thinking. 83% of students at Central are White, 8%
Hispanic/Latino, 6% Multiracial, 2% Black/African American and 1% American Indian. We do
not have a percentage of students at Central that are Ever English Learners.
Figure 2
Central Elementary at a glance

Note: From “At-A-Glance Profiles and Accountability Details” by Oregon Department of
Education., 2020-2021, https://www.ode.state.or.us/data/reportcard/reports.aspx.
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According to the most recently posted data which is from 2018-19, 36.2% of students at
Central were proficient in their Smarter Balanced Mathematics State Assessment as compared to
55.5% proficiency overall in Oregon. In my own classroom, beginning of the year data through
the iReady diagnostic indicated that 24% of my students were leveled as “at or above grade
level” and 76% of students were one or more grades below grade level. This data indicates a
large need for a focus on math instruction and finding new ways to engage students during math
instruction. 79.6% of students at Central are considered regular attenders according to one
Oregon Department of Education report, while 20.4% of students at Central are considered
chronically absent.
When beginning to plan any unit, regardless of the subject, I always begin by backwards
planning. This approach to planning entails figuring out what you want students to be able to
know, understand, and do by the end of a unit. According to McTighe and Wiggins (2021), “in
the first stage of backward design, we consider our goals, examine established content standards
(national, state, province, and district), and review curriculum expectations” (p. 2). Because I
was revising a current mathematics unit in the district’s provided curriculum, I already had an
assessment to refer to when planning. The first step that I took was identifying which standards
were assessed in the Unit 8 Assessment and which questions connected to which standards. The
assessed Common Core State Standards and corresponding assessment questions are as follows:
Table 1
Unit 8 Standards Assessed:
CC State Standards

Assessment Items

5.G.B.3 Understand that attributes belonging
to a category of two-dimensional figures also
belong to all subcategories of that category.
For example, all rectangles have four right

1, 2, 3, 6, 7, 9, 10
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angles and squares are rectangles, so all
squares have four right angles.
5.G.B.4 Classify two-dimensional figures in a
hierarchy based on properties.
5.NF.B.6 Solve real world problems involving 4, 5, 8, 11, 12
multiplication of fractions and mixed
numbers, e.g., by using visual fraction models
or equations to represent the problem.
The Investigations Unit 8 Assessment focuses specifically on triangles and quadrilaterals to
assess student proficiency of CCSS 5.G.B.3 and 5.G.B.4. In addition, the assessment uses the
real world scenarios of finding the perimeter and area of rectangles in order to assess CCSS
5.NF.B.6. This knowledge helped me narrow down which topics to include in my lessons.
The next summative assessment in the unit requires students to be able to categorize
triangles and quadrilaterals based on their attributes such as angle sizes and sides. This is the first
and only quiz in the eight lesson unit. The quiz also requires students to understand that a shape
can belong to multiple subcategories because of common attributes. This quiz occurs after the
lessons about shape attributes before moving into solving real world problems with fraction
multiplication. This quiz is a good check-in point to make sure that students have a strong
understanding of CCSS 5.G.B.3 and 5.G.B.4 or if any concept needs to be reviewed before
moving on.
Figure 3
Unit 8 Quiz
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Note: From “Investigations 3”, by Savvas, 2017.
“In Stage 3 of backward design, teachers plan the most appropriate lessons and learning
activities to address the three different types of goals identified in Stage 1: transfer, meaning
making, and acquisition” (McTighe & Wiggins, 2012, p. 6). Leading up to the quiz are four
lessons in the Investigations curriculum. Lesson 1.1, Triangles, has students fill out a worksheet
called Two Same, One Different, where students are using shape cards to compare and contrast
triangles. Instead of having students fill in a worksheet, I took a more collaborative approach to
the lesson by having groups of four group all of the triangles in their Shape Card sets based on
common attributes in an activity called a Picture Sort. This allowed for student collaboration and
discussion, with an easy access point for all students to be able to participate, regardless of
background knowledge. Given that three of my students have IEPs, and three are TAG, this
lesson allowed all students the opportunity to participate and verbalize their thinking. Lesson 1.1
also includes a class discussion for the teacher to create an anchor chart of the different ways that
you can classify triangles. Instead, I turned this into an interactive notebook page for students to
add to their notebooks through direct instruction, keeping in mind that Doabler et. al (2012)
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discussed the importance of “explicit and systematic instruction” and “opportunities for students
to verbalize their thought processes” in the promotion of math proficiency for both typically
achieving and students at risk for math deficiency (p. 201). Lesson 1.2, Quadrilaterals, contains
the same worksheet, Two Same, One Different for students to complete the same task using the
quadrilateral shape cards in their Shape Card sets. The lesson also contains a worksheet for
students to fill in quadrilaterals and their attributes and again I turned that worksheet into an
interactive page for students to insert into their notebooks. Lesson 1.3, Properties of
Quadrilaterals, contains a worksheet for students to draw quadrilaterals and compare them to
other quadrilaterals, such as squares and rectangles. I used the same concept in creating my
lesson but instead created an interactive notebook page that had a visual representation of the
comparison between all quadrilaterals. Lesson 1.4, Relationships Among Polygons, has students
create a poster with their table groups of a specific quadrilateral and its comparison to other
quadrilaterals. I think this lesson is a great collaborative activity that allows students to talk about
their learning while engaging in a fun activity. I decided to use this lesson but added more
specifications for what needs to be on their posters, such as including a picture of a real-world
example and multiple comparisons. After lesson 1.4, the quiz should be given to students. In
addition to the changes I made to each lesson, I also made sure to provide time for students to be
able to connect to their new learning on the reflection side of their interactive notebooks. For
example, students would write down observations they made, or draw specific pictures based on
the classifications they just learned.
As a part of my backwards design, I wanted to give students a pre-test in order to
determine how much background knowledge they already had about classifying triangles,
classifying quadrilaterals, and finding the area and perimeter of quadrilaterals. There is not a
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pre-test in my current curriculum, so I designed one that would assess the three standards from
the unit to provide me with data to use in creating lesson plans. The pre-test will also help me
determine the effectiveness of my curriculum. Because the pre-test contains information that
students should be able to know by the end of the unit, the pre-test should show growth from the
beginning to the end of the unit.
Figure 4
Unit 8 pretest

The data from this pre-test helps me to determine if students are ready to jump right into the 5th
grade standards or if the class needs review of the 4th grade standards that are the prerequisites
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for these 5th grade standards. “The first principle of instruction requires that the prerequisite
skills be addressed before the introduction of the targeted topic” (Doabler et. al, 2012, p. 206).
My students have already learned how to multiply fractions. However, I noticed that after
students took this pre-assessment, many of them knew that they could multiply side lengths to
find either the area or perimeter but did not show understanding of the difference between the
two or how to find both area and perimeter. For example, CCSS 4.G.A.2 states:
Classify two-dimensional figures based on the presence or absence of parallel or
perpendicular lines, or the presence or absence of angles of a specified size. Recognize
right triangles as a category, and identify right triangles.
CCSS 4.MD.A.3 states:
Apply the area and perimeter formulas for rectangles in real world and mathematical
problems. For example, find the width of a rectangular room given the area of the
flooring and the length, by viewing the area formula as a multiplication equation with
an unknown factor.

These 4th grade standards are important to know before moving into the 5th grade standards
and are easy to review in interactive notebooks. For example, before jumping into
determining the area and perimeter of a rectangle with fractional side lengths, it may be
important to review how to find the area and perimeter of a rectangle, as this was a standard
that was taught last year, when students were learning virtually.
Next, I highlighted specific vocabulary words that I wanted to make sure to include in my
language during lessons so that students would be able to understand what the assessment
questions were asking.
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Vocabulary terms: category, quadrilateral, rhombus, obtuse, acute, isosceles, scalene,
perimeter, area, dimensions, attributes, parallel, parallelogram, trapezoid
I planned to determine how much background knowledge students had in the definitions of these
math vocabulary terms both through the use of a pre-test and in the first lesson, during which I
would plan a “preparing the learner” lesson that would give students a chance to bring up some
of these vocabulary words. I decided to make the first lesson a collaborative activity called a
Picture Sort. In this activity, students work in groups of four to take turns describing an image, or
in this case, a shape, and then discuss how to categorize the shapes. This is where the words like
“parallel”, “acute”, “obtuse”, “right angle” or other categorical terms may come up in group
discussion. This activity is also accessible to all students regardless of ability level. Even my IEP
students with communication difficulties were able to describe what they noticed about the
shapes and notice which shapes were similar and different.
When creating the interactive notebook page inserts, I used Google Slides to design the
pages. Google Slides is extremely useful for collaborating with my teaching partner so that we
can both access and edit the pages from our own computers. We have created a Google Drive
folder called ‘Unit Packets’ that is then divided into subfolders, one of which is called ‘Math
Interactive Notebook’. This subfolder is then organized even further into each of the eight math
units that we teach.
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Figure 5
Google Drive organization

For each lesson, I began by determining the common core state standard and learning
objective to ensure that my lessons connected to what I wanted the outcome to be. I then listed
the materials that would be needed for each lesson. Each lesson needed both an insert for the
interactive notebook and a collaboration strategy. Some of my interactive notebook pages were
modeled after the interactive notebook pages created by Live Laugh Math, a teacher who
provides products on the Teachers Pay Teachers website. In order to make my interactive
notebook pages interactive, I planned to have students cut out and glue each page into their
notebooks, create flaps for students to be able to lift up, and planned to use colors for many
lessons.
Next, I created a rubric to assess the interactive notebook. This rubric would be glued
into the students’ notebooks at the beginning of the year so that they would be aware of how
their notebooks are being assessed during each unit. The rubric categories are: neatness and
organization, quality and completeness, and required elements. The scores range from 1 (Does
Not Meet) to 4 (Exceeds). Doable et. al. (2012) assert that “curricula should overtly provide
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teachers with procedures for providing academic feedback”, yet this was one area of
mathematics instruction that was found to be lacking in many curricula (p. 208). My goal will be
to collect the interactive notebooks after each unit and grade the interactive notebooks based on
the given rubric so that students can receive consistent feedback.
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Chapter 4: The Revised Math Unit

Unit 8:
Properties of Polygons
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Chapter 5: Reflection
In creating interactive notebook lessons, I learned that it takes a lot of time and planning
in order to create interactive page inserts that both engage students and match the correct
standards for the unit. This is no surprise, as many articles that I read during my research
suggested this same struggle (Rheingold, LeClair & Seaman, 2013 and Wist, 2006). However,
the time and energy is worth it. I found myself excited to teach each lesson that I created and felt
extreme pride in being able to design pages for my students to insert into their notebooks. I
noticed that students began engaging in their own, personalized note taking strategies by
highlighting or underlining important information in their notebooks, even during a time that I
did not use color of my own. It was exciting to watch students “implement the new knowledge
creatively” just as Young (2003, p. 44) discussed in her findings. For example, in the lessons
involving perimeter and area, many students used my strategy for finding the area and perimeter
of a rectangle, while others developed their own methods of finding area and perimeter, using
what worked best and made the most sense to them.
I also learned that these interactive notebooks require a lot of classroom management. If
you allow them to, students will take their time cutting out and gluing in their interactive
notebook pages, all the while chatting to their classmates about recess, video games, etc. I made
sure to create expectations for students to follow, such as completing the cut and glue in the time
that I managed to get mine cut and glued in as well as recycling their scraps immediately so that
the scraps did not become a distraction (many students love to fold and doodle on the scraps of
paper). I also learned that even 5th graders need a refresher on how much glue to use and when it
is time to put the glue away (instead of rubbing it in their hands, for example). This may also be
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another effect from COVID-19, especially for economically disadvantaged students, who did not
have access to art supplies such as glue at home to use and practice with during virtual learning.
The next time that I teach an interactive notebook unit, I will make sure to begin the unit
with well structured expectations. Otherwise, as mentioned above, students will avoid getting
started with the actual mathematics lesson. In addition, I will make sure to ask each student to
bring full glue stick packs at the beginning of the year since students will go through glue very
quickly when it is used almost daily. Additionally, the glue sticks, scissors, and coloring supplies
will need to be stored away from student tables so that there are no distractions during the lesson.
Robinson (2018), a middle school science teacher, allowed students to use the interactive
notebooks during open-note tests. He asserted that it taught students “to take better notes,
become more resourceful with their references, and build their confidence as they take control of
their own learning” (p. 22). This is an aspect of the interactive notebook that I did not attempt,
but would be curious if this strategy would benefit my 5th grade students. It is a strategy that I
could attempt in the future if I find that I have a class that does not need high structure during
classroom routines.
The students also needed high expectations when it came to collaborative activities. I
used Safe and Civil Schools’ CHAMPS strategies to manage expectations. CHAMPS is an
acronym for Conversation, Help, Activity, Movement, Participation, Success. We have practiced
throughout the year maintaining a conversation level of 1 (whisper) during group activities. In
addition, students were told to ask a partner before raising their hand to ask me a question, they
were informed of the specific activity they were doing, whether they were able to move around
the room without permission, and we discussed the expectation that all students should
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participate in the group activity. I found that having highly structured expectations allowed
students to be successful in collaborative activities.
In the future, I am going to revise all eight of the Investigations mathematics units to
include both an interactive notebook and collaborative strategies. I would also like to investigate
the use of interactive notebooks in other subjects such as English Language Arts. I have already
shared my unit with my teaching partner, who has been teaching it in her classroom as well. We
plan to work together to revise each remaining unit together so that we can share results and
improve upon each unit together. The revision of the remaining math units and the creation of
other interactive notebooks in other subjects will take a lot of time. A realistic goal will be to
complete the revision of the mathematics unit during the course of the 2022-23 school year and
wait until the end of next school year to start on looking at any other subjects. The revision of
just one unit will take multiple hours. A planning day during the school year may be beneficial in
order to sit down for an extended period of time to look through the assessments, standards, and
current lessons before the creation of the interactive lessons.
The creation of this unit allowed me to effectively use my knowledge of Common Core
State Standards to develop effective lesson plans that would allow for students to be successful
in their assessments. In addition, I was able to use the lessons to not only evaluate student
learning consistently, but also evaluate my teaching of math and classroom management. This
enabled me to personalize how I implemented the interactive notebook in a way that would best
support the needs of my students. For example, this group of students needed more structure
when it came to classroom expectations during math. Chesbro (2006) mentioned that
personalizing and implementing interactive notebooks is consistent with the true nature of the
INB (Interactive Notebook), as we ask students to personalize their learning in the same way we
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are personalizing our teaching. I found that my students enjoyed creating their interactive
notebook covers and it was fun to see how each student personalized their notebooks. It gave me
insight into their favorite games, characters, activities and personality styles. I also found that
students would continue to add to their covers throughout the unit. It was a great brain break
after a math lesson for them to take a few minutes to doodle before our next activity.
Overall, I learned a lot of research-based strategies that can not only be used in a
mathematical setting but can be applied to other subjects as well. I am excited to continue
developing my math curriculum to involve an interactive notebook and collaborative strategies
and to transfer this knowledge next to ELA, social studies, and science.
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